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Abstract 
This paper describes and analyzes the validity of a managerial model for ICT adoption. The proposed model of ICT 
adoption decision has two components: an objective component (largely from an economic understanding) and a 
managerial component (from firm level factors). The factors in both components were considered at firm level. The 
analysis and confirmation come from a survey of 500 businesses in Latvia in 2008. Confirmation of the theoretical 
model was accomplished using Ordered Logistical Regression analysis. Analyses results revealed that the dimensions 
of perceived benefits (top line growth and efficiency gains), technology absorption capacity (employees openness to 
change, commitment to learning and overcoming obstacles), and cultural factors (general shift towards more 
collaboration, and cluster effects) mediate the adoption of ICTs and were incorporated into the confirmed model. The 
primary work is supplemented by a survey in 2011 that confirms that ICT use has not changed significantly in Latvia 
since the beginning of the financial crisis in 2008.  This second, 41 item Likert scale survey was of middle and senior 
managers of firms from a cross-section of industry sectors and sizes operating in Latvia, between the years of 2008-
2010. The results were analysed primarily by an Item Response Theory model and confirmed that ICT use in Latvia 
has not changed since 2008. The model developed has value for policy makers in determining policies that are likely 
to encourage ICT adoption and for managers trying to understand what tools could best lead to positive adoption 
decisions.  
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1. Introduction 
Over the last two decades, much of the developed world has been transformed by Information and 
Communication Technologies (ICTs). These technologies made possible significant productivity gains in 
business [1],[2] through enabling great changes in how processes are carried out, for example reducing 
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labour costs, increasing proximity to customers and standardizing products and brands [3]. This 
phenomenon however, was based on the needs present in large organizations typical of developed 
countries [4],[5]. The benefits that companies in emerging economies can attain, where the opportunities 
based on economies of scale are less apparent, offered less evidence of productivity gains [6], [7],[8],[9]. 
 
In order for individual firms, industries and whole economies to benefit from ICT, they (technologies) 
must diffuse and be adopted by individual firms. Diffusion is distinguished from adoption as diffusion is 
the take-up of technologies or ideas through defined communities, while adoption is the individual, firm 
level decision to start using or intensify the use of a given technology or idea. The traditional economic 
cost-benefit tradeoffs look at the net benefit of the innovation being offered. If the benefits are greater 
than the costs, the innovation has a good chance of being adopted. If the costs are greater than the 
benefits, the innovation is highly likely to fail. This concept is described as ‘relative advantage’ by 
Everett Rogers and is a key factor in product adoption. 
 
However, there is also research that shows that adopters (managers or others) to do not always behave 
in an objective manner. Sometimes, while the objective net benefit may favour the innovation over the 
existing product, the psychological net benefit may do just the opposite and lead to a paradox where 
objective economic decision making would lead one direction, and real decision making is quite different. 
Hence, this paper considers adoption from both an objective and managerial (organizational cultural) 
perspective.  
 
The original study called the Latvian Business Survey (LBS) reported here was conducted in 2007-8. 
As this period coincided with the beginning of the international economic crisis, it was decided to follow-
up in 2011 to ascertain whether ICT use in Latvia had changed. This was done to confirm whether or not 
the results regarding use of ICT would continue to be valid in the post crisis environment.  
 
Whereas the factors that explain adoption of ICTs by firms in developed countries have primarily to do 
with the impact of factor productivity as the principal basis of the financial and business case, the factors 
in Latvia reveal the importance of innovation and adaptation as more relevant for firms, especially in 
response to significant step changes (i.e. the financial crisis.) 
 
This study used as the main framework the Agent Theory of Rogers, where Rogers defines diffusion as 
“the process by which an innovation is communicated through certain channels over time among the 
members of a social system.” [10]. Adoption is the individual-level decision to use a new technology. It is 
the aggregation of a number of adoption decisions. Diffusion research is then concerned with finding 
patterns across a large number of adoption decisions within a company or group of companies or sectors 
of business.  
 
Within the framework of adoption agents, our study focuses on the importance of adaption and 
innovation, as the cultural based elements that effect firm adoption of ICTs to improve performance.  In 
this context, the study begins by a literature review of adoption and diffusion theories and the formulation 
of the hypothesis. The first part of the research summarizes the results of ICT adoption factors in Latvia 
from a sample of 500 firms. The second part of the research corroborates the results and newest trends 
through a follow-up survey of 99 firms. The results of the analyses are discussed and a recommendation is 
offered for managers and policy makers.  
2. Literature Review and Development of Hypotheses 
2.1. Diffusion research 
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The perceived potential of ICT to transform economies and individual firms has led to large numbers 
of studies intent understanding how and why ICT and ICT use diffused in countries. This has been of 
particular interest in/to less developed economies. intent on closing the productivity gap with more 
developed countries.  It has been studied from points of view as varied as firm level decisions driving 
adoption, country development policies, capital expenditure and infrastructure build-up, technological 
leapfrogging, manufacturing impacts, utilization impacts, enablement of process transformation, and 
others reviewed below.  
 
Some have posited that ICT has become a general purpose technology (GPT) and have compared ICT 
to electricity as a fundamental enabling technology, based on its pervasiveness (spread to most sectors),  
improvement (propensity to get better while lowering the costs of its users) and innovation spawning 
(make it easier to invent and produce new products or processes) [11],[12]. If this is the case, it is of 
particular interest for developing economies to catalyze the spread of ICT, as not having ICT could be 
likened to not having electricity. The elements of ICT fall into three principal categories: computers, 
telecommunications and multimedia data that form the technological basis for conducting all kinds of 
processes between humans and machines [13]. 
 
From the point of view of economic impact, empirical investigations using “rank models” have, by and 
large, used firm-level and sector-level data on the diffusion of a single technology in a single country and 
comparative studies between countries [14],[15]. These investigations provide solid evidence on the 
explicative power for firm level adoption of ICTs based on the variables selected for the research of firm 
level adoption of ICTs in Latvian companies. 
 
The evidence on the impact of market structure on adoption and diffusion is, on the other hand, 
inconclusive [16]. Some recent studies in the European Union have concluded that in the majority of 
cases, ICTs’ application to process efficiency improvements in companies have shown a negative 
relationship to productivity improvement and employment. Applications aimed at creating new markets 
and growth on the contrary, show a positive effect.    
 
The main summary of diffusion research in fields other than economics is Rogers [10] which compares 
the importance of information transmission in epidemic models of diffusion. Emphasizing 
communications and sociology, Rogers focuses on the role of communications networks in technology 
diffusion, from the perspective of the firm (independent adoption decision).  This considers adoption from 
the perspective of the firm’s corporate culture and structure.  In Latvia, where jobs had to often be created 
from scratch in the post-Soviet period, and because ICTs immediate effect is to reduce employment, we 
expect to find a negative correlation to attitudes towards change. These critical variables are considered 
through the incorporation of variables that capture cultural attitudes, management practices and 
disposition toward innovation [10]. 
2.2. Research into ICTs adoption in  relation to innovation by firms in developing countries 
The overall objective of strategies have been to contribute to the diffusion and adoption of ICTs but 
little is understood of how specific circumstances of companies in developing countries need to be 
considered in order to take advantage of the benefits offered by ICTs [4]. This phenomenon is present in 
Latvia perhaps not in an absolute way, as clearly an infrastructure and use of ICTs are present to a 
considerable degree as the study shows. Nevertheless, the digital divide does exist in more subtle ways 
that are revealed by how much these ICTs are used and for what purposes. At the same time, the 
controversy regarding the effect of ICTs on productivity and economic growth signalled that there was a 
significant gap between strategies and policy statements and empirical practice [17],[18]. 
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According to Order-models, firms adopt the new technology in a progression that follows the net 
return that they obtain from it [19],[20]. The order effect arises from the existence of a fixed critical input 
into production such as skilled labour for software developers. The evaluation of the level of criticality is 
however, dependant on the perceived problem these resources solve. If as pointed out above, in 
developing countries the problems to solve do not require in an obvious way the use of ICTs that are more 
sophisticated or any ICTs at all, then the active intervention of policy makers seems a valuable element to 
formulate a direction that would or could trigger the start of ICT adoption between firms.  
 
Order-models thus contradict some authors who argue that the Internet presents companies in 
developing economies with the opportunity to leapfrog several generations of technology development, to 
gain equal access to world markets [21]. Technology leapfrogging cannot be generalized to occur with the 
same effectiveness across countries, within countries, or across industrial sectors. This is because 
countries are known to be different in terms of the factors that facilitate or hinder the process of 
technology leapfrogging [22],[23],[24]. These widely espoused views are however popular with policy 
making bodies, including the Latvian National Development Plan, since they offer a rationale for 
attempting to overcome adoption obstacles.  
 
During this phase, the role of policy and incentives could play a critical role in adoption to promote 
earlier adoption and more ambitious goals than would be granted by following a natural order process. 
Policy has the capability to ensure positive returns where net return on adoption is negative for firms that 
are slow to adopt relative to their rivals in more developed countries. Policy in this sense requires 
demonstrating a capability to speed-up innovations from ICTs. Policy in this respect has attempted for 
example to make opportunities to apply ICTs more economically attractive (for example in the drive most 
governments have followed to promote e-government in some way). 
 
The use of policy incentives also receives attention due to the initial obstacles to first adopters in 
emerging economy countries. The Stock-model view sustains the idea that the net return on adoption for 
any firm depends on the total stock of firms that have adopted, with the net return on adoption declining 
as the stock increases [25],[26]. When the adoption of a new technology by a subset of firms in the 
industry lowers their average production costs to such an extent that output prices fall, Stock-effects may 
arise. Lower output prices in turn, reduce the net return on adoption. Also because of this order effect, 
initially it will only be profitable for a limited number of firms to adopt. However, over time, the net 
return on adoption increases (for the same reasons as in rank models) so that eventually more and more 
firms adopt.  
 
The stock models imply that innovations diffuse at different speeds because for some technologies, the 
stock effect is stronger than for others (because, for example, the new technology has a larger impact on 
firm costs and therefore on output prices) or because for some technologies, the net return on adoption 
increases faster than for other innovations. In market conditions, where there is little volume to be gained, 
an effort towards planned innovations supported by public policy could be an inevitable need. 
2.3. Development of Hypotheses  
To investigate the determinants of ICTs’ adoption we look at two sets of variables: set one, considers a 
number of factors which gained attention in recent empirical work [10],[27], identifying profitability and 
costs to drive the adoption of ICTs; and, set two, which considers variables that have proved to be 
important for company growth and innovativeness [11],[28], including: the competitive environment, 
collaboration in the supply chain and innovation, and the presence of ICTs’ enabled processes supporting 
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these. The former, we call ICTs’ adoption and the latter, ICTs’ sophistication. To our knowledge the 
second set of variables has not been previously studied as drivers of ICTs adoption. 
 
The analysis is primarily based on a “rank model” of technology diffusion. Rank models are premised 
on the idea that heterogeneity among firms explains observed diffusion patterns based on differences in 
the expected present discounted profitability of the new technology relative to the old one [29],[30]. 
 
The information collected for this purpose is on the relevance of specific objectives of and obstacles to 
the adoption of ICTs as assessed by the firms themselves. Thus, information and adjustment costs are 
taken into account [30], and the anticipated benefits and related uncertainties as perceived by the 
companies. Following Hollenstein we also add firm size as an independent explanatory factor and we take 
account of the interaction of firm size with other explanatory variables (size-dependence of the model) 
[10]. The latter is explored by estimating the adoption model separately for small and large firms to see 
whether the driving forces behind adoption differ between the two size classes.  Management capabilities, 
workplace practices and organization are considered due to the positive impact on productivity from ICTs 
adoption [31].   
 
Management knowledge absorptive capacity [32] was included to model the need companies have for 
a process of learning and adaptation during which skills are acquired and changes made [23],[33]. This 
treatment considers the human capital as an active cause of adoption due to its readiness to learn and 
apply the new technologies and implement process changes, and not merely as a resource factor. The 
capacity of absorbing a new technology is related to education and training [1],[28],[34]. 
 
Other additions to the model include external factors from perceived regulatory and cultural variables 
that have a potentially positive effect on technology adoption according to Jaworski and Kohli (attitudes 
of suppliers and customers, preferences, obstacles to adopt changes, etc.) [35]; attitudes towards 
innovation (degree of collaborative work and sales from new services and products); and, clustering 
effects (multiple interrelated diffusion processes contribute to the evolution [36],[37],[38]. 
 
Finally, we estimate the postulated model with several types of adoption measures as dependent 
variables (e.g. intensity of ICT adoption in general and uses of ICT applications) in order to discriminate 
robust relationships and to identify differences in the pattern of explanation for the various types of 
adoption variables. We expect, for example, that the use of basic elements of ICT (with a broad range of 
applications, e.g. general personal computer technology and applications) is driven by somewhat different 
forces than the introduction of collaborative and supply-chain applications. 
 
 
H1:  Perceived short term earnings and savings opportunities drive the adoption of ICTs and their 
uses. 
H2:  Firm specific knowledge absorption capacity and cultural attitudes towards change and risk 
drive the adoption of ICTs and their uses. 
H3:  Externalities, including innovation opportunities and environmental factors such as perception of 
competitive forces can tip order-effects increasing the perceived benefits and reducing obstacles in the 
adoption of ICTs and their uses. 
3. Methodology 
3.1. Research Goal 
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To determine the importance of multiple decision factors at firm level to adopt ICTs and invest in new 
uses and applications 500 Latvian firms were surveyed. There was a limited (n=5) pilot of the instrument 
to for quality purposes. A corroboration survey was conducted in 2011 to evaluate whether ICT practices 
(adoption and use) had changed since the beginning of the economic crisis. 
3.2. Sample and Data Collection 
The survey of this study was conducted on 505 middle and senior managers of economically active 
firms operating in a cross-section of industries in Latvia, in 2008. The first sets of interviews were 
conducted in Latvian and Russian via phone covering 505 firms from a pre-selected sample of 3,000 
companies. The second set of interviews included 97 respondents and was administered as a paper 
instrument and entered into a web service for initial descriptive analysis.  Data obtained from the 500 
questionnaires were analyzed through the SPSS statistical package program and the proposed relations 
were tested through an ordered logistic regression analyses.  The 97 corroboration responses were 
tabulated and primarily analysed using an Item Response Theory Model in SPSS. 
3.3. Measures  
The ICT adoption measures include two categories. The first category of measures refers to the 
intensity of use of ICTs at a given point in time measuring what are regarded as the general applications 
and tools of ICT in recent index benchmarking studies and recent empirical studies [10]. In addition, there 
is information on the actual and planned use of the Internet for e-mail, online sales and online purchases. 
The information on the within-firm diffusion of certain technologies is used to construct the variable for 
adoption intensity (ICTINTENSE). The results refers to the adoption of ICTs which is calculated in a four 
level ordinal measure of the overall ICT adoption, defined as the number of ICT elements, ranging from 
value three for the highest adoption (up to all fifteen ICTs) to value zero for firms adopting three or less 
ICTs. The second category of measures reflects another dependant variable (ICTUSES). 
 
The adoption explanatory variables in the basic model include the measures of benefits, obstacles and 
the effect of firm size and industry. Benefits are interpreted as proxies for anticipated revenue increases 
due to the use of new ICTs.  The evidence to support this interpretation can be justified on grounds of the 
research references discussed above. The seven benefits measures are factor scores resulting from a 
principal component factor analysis of twenty one objectives of the use of ICTs included in the 
questionnaire. The first four factors are related to anticipated benefits on the revenue side; in addition to 
higher sales in general, ICTs are expected to yield benefits from higher quality, more variety, the supply 
of complementary services, stronger presence at the market and stronger customer-orientation. The fifth 
factor is related to the expected cost reduction and efficiency gains. The sixth and seventh factors refer to 
advantages from improving relationships on the input side (labour and cooperation with suppliers, and 
internal efficiencies).  
 
Obstacles measures reflect impediments to the use of ICT, from a cost and technology sufficiency 
points of view. These measures are the result of a principal component factor analysis that explained 63% 
of the variance. The four measures reflect implementation costs and investments reflect people abilities, 
uncertainties, and adjustment costs, related to the introduction of ICTs.  
 
Firm size is measured by dummy variables related to four size classes based on the number of 
employees with large firms (250 and more employees) as reference group. A negative sign thus, with 
reference to the large firm group, would indicate a positive effect of smaller firms. Industry dummies are 
introduced using the financial services sector as the reference category. This last element of the basic 
257 Juris Ulmanis and Andris Deniņš /  Procedia - Social and Behavioral Sciences  41 ( 2012 )  251 – 264 
empirical model, captures differences with respect to opportunities and demand prospects (more scope for 
ICTs in industries using technologies intensively e.g. banking) and other not explicitly specified factors 
determining a firm’s propensity to adopt ICTs. 
 
The firm’s ability to absorb and use knowledge from external sources for its own innovativeness is a 
major determinant of innovation performance in general and of ICTs adoption in particular. These 
“absorptive capabilities” [32] consist of the endowment with human and knowledge capital (for example, 
the accumulated earlier experience with simpler versions of processes and ICTs; the education level of the 
labour; training, etc.).  Evidence for the importance of learning effects is presented, for example by 
[1],[34],[39],[40]. Technology absorption capacity is measured by four variables, resulting from scores of 
a principal component factor analysis of the importance of seven factors in the questionnaire. The first 
two variables used to measure the availability of human and knowledge capital are general measures of 
the firm’s attitude to assess technological opportunities and to use external knowledge for own innovative 
activities. The variables measure on a five-point scale the attitudes towards change (from “avoid change 
at all cost” to “change is normal and we adapt to it”). The third and fourth variables are more directly 
linked with ICTs understanding and capability to implement the changes; they measures the practices of 
training and the use of third party resources as a proxy for the firm’s specific availability or ability to get 
knowledge in ICT.  
Market competitiveness is measured by four variables resulting from scores of a principal 
component factor analysis of the importance of six factors.  The first variable measures the 
effect of predictability of the environment. It is measured on a four point scale (from “regular 
and predictable developments”, “somewhat irregular and not easy to anticipate”; “very irregular 
and impossible to predict”; to “none”).   The second variable measures the effect of other firms 
in the market being perceived as having more ICTs. The variable is measured on a three point 
scale (from “more prepared”, “similarly prepared”; “less prepared”).  Variables three and four 
measure the level of competition on the product market, in the country, and as a result of the 
entry in the EU, is measured indirectly by the firm’s assessed level of competitive pressure and 
position export propensity.  
The innovativeness is measured by two variables, resulting from scores of a principal 
component factor analysis of the importance of four factors.  The first variable measures the 
importance of collaboration relationships that would positively influence the adoption and use 
of ICT enabled processes. It takes into account the collaboration with suppliers and with clients, 
measuring the proportion of new products and services derived from collaborative efforts on a 
five point scale (from “almost all”, “above 50% of new products”; “about 50%”; “less than 
50%”; to “none”).  The second variable indicates what proportion of sales came respectively 
from new products or services, respectively from product or service modifications, and from 
innovations based on new processes, measured in five categories (0%, up to 10%, 11-20%, 21-
30%, 31% or more of sales). This takes into account the finding of Cohen and Levinthal 
according to which internal innovative activity is a precondition for successfully using external 
knowledge [32].  
The last element of the model is the consideration of cultural and environment variables 
identified in theory measured by three variables, resulting from scores of a principal component 
factor analysis of the importance of 4 factors. The first variable of market culture measures the 
preferences of the suppliers and customers for personal contact in a dichotomous variable. The 
variables two and three, also dichotomous, measure the presence or absence of sufficient clients 
and suppliers with whom to conduct online processes.  
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The second survey was a 41 item Likert (5 point scale) survey. The questions were grouped 
into categories of ICT use: 
1. The importance of ICT use (how it has changed; 
2. How ICT efficiency benefit goals have changed; 
3. How obstacle to investments in software and hardware have changed (at firm level); 
4. How ICT absorption methods have changed. 
For each category the managers were asked rate changes with regards to specific areas of 
improvement in those general categories (for example use of technology to improve supply 
chain or increasing client numbers).  
4. Analyses and Results 
The Principal Factor Analysis was used based on the advantages it offers for relatively small 
samples and multi-item constructs [41].  The analysis was performed using the SPSS Data 
reduction Factor procedure (Principal Axis Factoring) with Varimax rotation, performed 
separately for each multi-item construct. The extracted factors correspond to those with 
Eigenvalues greater than 1.0. The analysis showed few cross-loadings of factors thus proving 
high discriminant validity for the extracted factors.  The Kaiser-Meyer-Olkin (KMO) measure 
of sampling adequacy was calculated to show how much of every item can be explained by 
other items, to indicate the reliability of the results. A KMO value above 0.60 is considered 
acceptable. 
  
Analysis of convergent validity (Table 1) of the multi-item constructs supported the findings 
of the reliability analysis, that some constructs offer weaker quantitative support for the model. 
These constructs are those primarily measuring the capacities to absorb technology (knowledge 
in employees and management, and training practices); the importance of competition drivers 
(perceived level of competition, predictability of future needs); and, the influence of the 
environment (disposition of suppliers and clients to accept changes in ICTs compared to face to 
face dealings, use of ICTs by sufficient suppliers and clients, effect of regulations).  
Table 1 Analysis of Convergent Validity 
Constructs 
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ICT INTENSE     
Intensity of use (number of technologies in use) 4 505 .845 58% 
ICT USES     
Client web services  4 447 .851 63% 
Business processes  5 447 .807 55% 
Resources planning applications  3 268 .786 63% 
BENEFITS     
Market improvement and sales increase 4 447 .726 59% 
Cost reduction and input efficiency 4 447 .662 63% 
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OBSTACLES     
Technology absorption capacity 4 313 .564 69% 
Technology and cost obstacles 4 447 .513 63% 
ENVIRONMENT     
Sources and use of innovation information 5 505 .780 65% 
Market (competition drivers) 4 505 .625 83% 
Environment and culture 3 165 .623 70% 
Innovativeness 2 363 .550 83% 
Work place organization 5 459 .299 82% 
4.1. ICT adoption intensity 
The explanatory factors for adoption intensity used an ordered logistical regression to allow 
predicting a discrete outcome like the adoption of ICTs in the presence of a set of variables that 
may be continuous, discrete, dichotomous, or a mix of any of these [42]. The core of the 
adoption model is confirmed, and allows concluding that a multidimensional modelling of 
anticipated benefits and costs of ICT adoption, applies even in a country characterized by a 
generally low level of adoption. 
 
Among the anticipated benefits, those related to market and customer orientation are the most 
important ones. Innovation and change absorption capacity, as predicted, is very strong and 
explains the importance of the learning, know-how and readiness to adapt to change. The 
direction of the prediction is opposite and is thus interpreted as an obstacle to adoption (lack of 
capacities); this however creates a problem of interpreting the information. Cost and technical 
challenges did not show any relationship, and were eliminated from the core model. The firm 
size dummies, with companies employing 250 or more persons as reference group, show a 
negative relation to adoption, signifying a higher propensity to adopt in case of large firms.   
 
A closer look at these size effects based on a comparison of the results of models A3 and A4 
(no size dummies), with those reported for models A1 and A2 (size variables included), points 
to a certain interaction between firm size and some variables of the model. For example, when 
firm size is included in the model, the influence of anticipated market benefits decreases, as 
does the importance of clients using also online systems, while competition from EU entrance 
increases; small firms expect thus lower market benefits from adoption of ICTs than large ones, 
and are more likely to adopt ICTs in response to new EU competitive threats. In spite of these 
interactions, the basic pattern of the results remains quite the same pointing to the robustness of 
the rank effects explicitly modelled. Interestingly, there is significant loss of explanatory power 
when firm size dummies are dropped. Hence, there is evidence for independent size effects 
which would cover effects not explicitly specified in the model. The industry dummies (finance 
sector as reference group) are not statistically significant. The other explanatory variables as 
well as the model fit are hardly influenced when industry variables are dropped, independent of 
the adoption variable used (see models A1 vs. A2). 
4.2. ICT Uses and applications  
The explanatory power of the model explaining the use of ICTs (ICTUSE) is significantly 
lower than for the case of the overall ICT technology adoption (ICT intensity). The pattern of 
explanation is also different. Firstly, the factors for cost reduction and input efficiency show a 
higher relevance compared to market and customer orientation. This is particularly noticeable 
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when the firm size dummies are dropped (Model B3 vs. B1), which indicates that smaller firms 
embark on more complex uses of ICTs for these reasons. It is to be noted that for this variable, 
the correlation to firm size is much weaker, and seems not to play a role after the size of 50 
employees or more. Secondly, among the obstacles to adoption, learning capacity to absorb and 
implement changes are a bigger problem indicating that in case of an already larger ICT 
infrastructure investment needs are increasing (transition to more complex, network-oriented 
technologies). Thirdly, the interaction between firm size and some of the explanatory variables 
(compare the results of model B1 including size dummies vs. Models B3-B4 where these 
variables are dropped), shows that the model fit in case of the measure of  uses of ICTs is not 
significantly better when size dummies are included. The lack of evidence for an independent 
impact of firm size (representing not explicitly specified influences) was further analysed and 
confirmed. 
4.3. Overall explanatory power of the adoption model 
The results of the tests (Table 5) prove that the model adequately and significantly adds to the 
baseline, and thus the coefficients can be analyzed for their meaningfulness. The structure of the 
tables, presents four regression models (specifications) for ICT intensity, and five models for 
ICT uses. Firstly, a -2 log-likelihood test was used to compares the values for the intercept only 
(baseline) model and the final model (with the predictors).  Secondly, a test of parallel lines 
(slope) was calculated to reject the null hypothesis that the individual coefficients do not 
significantly add to the explanatory power of the model. While the log-likelihood statistics 
themselves are suspect due to the large number of empty cells in the model, the difference of 
log-likelihoods can usually still be interpreted as chi-square distributed statistics [47]. The chi-
square reported in the table is just that: the difference between -2 times the log-likelihood for the 
intercept-only model and that for the final model, within rounding error.  
 
Additionally, a pseudo R2 (McFadden) measure is also calculated for purposes of comparing 
the various regression models. This measure is not a true least square distances R2 as in OLS 
regression, and it is most useful when comparing competing models for the same data. Lastly, 
the percentages of correct predictions (correctly classified firms) is computed comparing to the 
sample, to estimate the ability the model offers to predict correctly firms belonging to each level 
of ICT adoption and use. On this account, the model is notably more accurate for the lower 
adoption and use categorization, which is to be expected given the higher presence of low 
adopters and users in the sample. The analysis also reveals that the more complex drivers of 
high adoption and use are less clearly defined, and point to differences not captured by the 
model.  
 
Table 5. Uses of ICTs model fit 
Independent variable ICT Uses 
Ordered Logistical Regression Models 
1 2 3 4 5 
N   505 505 505 505 505 
Slope Test sig. 138 (*) 80 (**) 130 (*) 109 (*) 41 (*) 
McFadden R2   0.154 0.142 0.139 0.132 0.278 
2Log Likelihood Chi2 sig. 210 (*) 193 (*) 190 (*) 179 (*) 378 (*) 
Percent correct prediction        
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0 applications   56% 53% 52% 51% 78% 
1-3 Applications   75% 74% 76% 77% 86% 
4-8 Applications   7% 5% 6% 8% 6% 
9-24 applications   41% 42% 40% 41% 41% 
Overall   50% 49% 49% 49% 59% 
 
4.4. Effect of the Financial crisis and validation of conclusions 
We performed a validation survey to enquire to what degree had the importance of the variables 
identified in the regression model changed as a result of the financial crisis using a five point Likert scale. 
The responses were coded for no change, some change, or significant change and compared in firms 
reporting high ICT use, medium use or low use. An Item Response Theory model was created by which 
to test the responses. Overall, there were no significant changes in use of ICT reported by Latvian firms. 
Intergroup (comparing high with medium or low for example) did show that high use groups reported 
significantly more changes than did low intensity use groups, but still the intensity of use did not change 
from 2008-2011. Generally, it can be stated that ICT use has changed very little in the time period 2008-
2011.For all the variables the conclusion is that their importance was somewhat increased. The results 
showed that the high users of ICTs in general perceived greater increased opportunities from ICTs to 
respond to the challenges of the financial crisis.  
 
Table 6. Changes in importance of factors in response to the financial crisis 
Explanatory Variable Overall Low ICT Users Medium IC Users High ICT users 
 Mean Std. Mean Std. Mean Std. Mean Std. 
Change in market gain opportunities 3,31 ,61 3,21 ,59 3,23 ,65 3,42 ,57 
Change in cost reduction opportunities 3,32 ,59 3,17 ,52 3,26 ,56 3,43 ,62 
Change in efficiency gain opportunities 3,39 ,49 3,22 ,35 3,29 ,43 3,54 ,52 
Change in employee learning attitude 3,14 ,58 2,97 ,61 3,16 ,59 3,19 ,54 
Change in technology absorption capacity 3,10 ,55 2,98 ,69 3,08 ,59 3,15 ,46 
Change in collaboration for innovation 3,36 ,58 3,15 ,32 3,36 ,59 3,44 ,61 
Change in online suppliers & clients 3,35 ,66 3,31 ,55 3,09 ,63 3,58 ,62 
Change in environment towards ICT use 3,30 ,50 3,21 ,43 3,16 ,49 3,46 ,48 
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In accordance with the regression analyses results, the research model is as in Figure 1 below:  
Benefits +
Cost reduction +
Input efficiency +
Sales increase +
Obstacles -
Cost reduction +
Input efficiency +
Size of Firm +
Industry +/-
Objective Component factors Managerial Component factors
Tech absorptive
capacity +
Market level of
competition +
Innovativeness
+
Environment -
ICTUses
x Applications
adopted
ICTINT
x Technologies
adopted
 
Figure 1 Proposed Adoption Model 
5. Conclusions 
The most important conclusion coming from this work is that the postulated model is valid (H1, H2, 
and H3 are accepted). The validated model creates a link between understandings of the importance of 
ICT to firms and the economy as a whole and the individual adoption decisions made at firm level. 
Previous work has focused on what are primarily diffusion related issues such as barriers to e-business. 
These are perceptions about the environment at large (macro) while the validated model is a micro/firm 
level approach to understanding adoption. The understanding of the forces associated with adoption leads 
to the ability of managers to understand where their firm is strong or weak and take realistic decisions on 
where improvement is needed that will more likely assure successful adoption decisions. While 
conceptually it is easy to cast a general message of technology as some sort of panacea based on random 
examples, in practice, the very simple indexes used internationally to compare relative development, 
showed to lack any power to compare the qualitative impact of the use of ICTs. 
 
The model, further, allows separate consideration of those actions that could promote adoption or 
intensity of use. For example, while perception of implementation costs as high is associated with 
decreased use, it is not associated with adoption decisions. This suggests that managers should understand 
that if they are most interested in improving or intensifying use of ICT that they would help subordinates 
change their perception of the costs. They could help subordinates understand the concomitant benefits 
associated with the costs and so decrease the perception of those costs. 
 
The statistical model specifically considered the factors that are related to individual firms adopting of 
ICTs and implementing more complex uses of these technologies, and how these in turn are related to 
measures of perceived net benefits in sales, costs and general efficiency, following the factors identified 
in previous studies. The general conclusion found all the variables to have significant explanatory power, 
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therefore allowing the use of the model to explore the fundamental research questions related to the 
adoption in emerging countries. 
 
These findings are consistent with the literature on ICT adoption and technology diffusion in general.  
Results oriented firms are primarily concerned with top line and bottom line productivity improvements, 
utilizing personnel and resources efficiently, and maintaining orderly reliable operations [1],[2]. The 
availability of opportunities to innovate and a favorable environment to change stimulate adoption in 
early stages of technology diffusion offering greater advantages to firms in such conditions [3],[4]. 
 
The value of ICTs for Latvia should reside mainly in developing new business processes that increase 
the productivity and scale of its internal market and enable it to participate in international value chains 
with more advanced ICT users in the region, as indeed has been the tendency in response to the financial 
crisis. The empirical model was expanded then to include the human absorptive capacity [32]. The 
examination of externalities and their tipping effect on the collective disposition to learn and change, to 
create new business opportunities, differentiates this study from other more general studies carried out 
before.  
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